(RECEIVED FOR PUBLICATION APRIL 14, 1961) In a concurrent study of the serum activity of glutamate-oxalacetate transaminase (GO-T), glutamate-pyruvate transaminase (GP-T), lactate dehydrogenase (LDH) and malate dehydrogenase (MDH) in normal newborn infants ranges of normal values for these enzymes have been defined (King and Morris, 1961) . In the present report the activity of these enzymes in relation to neonatal jaundice and in prematurity and haemolytic disease due to rhesus and ABO incompatibility is investigated. This work was undertaken in an attempt to elucidate the factors in the different types of jaundice and to see what help these estimations might afford in the practical management of exchange transfusion.
Methods and Material
The biochemical techniques used in this study were those employed in the establishment of normal values for the neonatal period and reported elsewhere.
Except in very occasional cases the blood samples were obtained by scalp venepuncture.
Prematurity. Twenty-one babies defined by a birth weight of 5 lb. 8 oz. or under, irrespective of gestation period, had one or more enzyme estimations during the first week of life, and of these, seven also had enzyme estimations on the cord blood.
Sixteen babies had more than one estimation of any one enzyme, excluding cord blood values, and nine babies each had one exchange transfusion for hyperbilirubinaemia. The criterion for performing enzyme estimations was the clinical necessity for bilirubin estimation as suggested by an icterometer reading of 3 (Gosset, 1960) . There are thus no premature babies in this group whose bilirubin levels remained low, excluding cord blood values.
Haemolytic Disease of the Newborn. (a) Anti-Rh: nine babies of which all had one or more exchange transfusions. Eight of the nine babies had three or more estimations of one or more enzymes. (b) Anti-A: 12 babies including one set of twins of which five had one or more exchange transfusions. Ten of these babies had three or more estimations of one or more enzymes.
The criteria for the diagnosis of haemolytic disease anti-A were as follows:
(i) Appearance of clinical jaundice within 24 hours of birth.
(ii) Mother found to be blood group 0, and baby blood group A.
(iii) Negative Coombs' test on baby's blood. (This was done in most, but not all, cases.) (iv) Demonstration of immune anti-A in the mother's blood by a qualitative test for haemolysins (Dunsford and Bowley, 1955) in all cases.
It is notoriously difficult to make a firm diagnosis of haemolytic disease of the newborn due to ABO incompatibility, but the presence of clinical jaundice in the first 24 hours of life and with subsequent high bilirubin levels, together with the serological tests performed, seem adequate to make this diagnosis probable.
Results
In all three groups, we found differences in the GO-T and GP-T values compared with the normal for this age group (King and Morris, 1961) . In all groups the findings are described in two parts: first, findings before exchange transfusion and where there was no transfusion, and including cord blood values, and second, findings after exchange transfusion.
(1) Before Exchange Transfusion, or where there was no Transfusion Premature Babies. GO-T in 50 estimations: 10 were between 25 and 33 I.U.; eight were over 33 I.U. (normal range 6-25 I.U.). GP-T in 45 estimations: Five were above 11 I.U. (normal range 13-11 I.U.).
Haemolytic Disease Anti-Rh. Pre-transfusion figures only are given. In this group it must be remembered that all cases were exchange-transfused within the first 24 hours of birth.
GO-T in 14 estimations: Two were between 25 and 33 I.U.; four were over 33 I.U. GP-T in 15 estimations: Three were above 11 I.U. SERUM ENZYME ACTIVITY IN PREMATURITY Haemolytic Disease Anti-A. GO-T in 27 estima, tions: Four were between 25 and 33 I.U.; 13 were above 33 I.U. GP-T in 27 estimations: 10 were above 11 I.U.
These points are illustrated in Figs. 1 and 2. Table 1 is compiled from those cases in which there were three or more estimations of any one enzyme in the same baby, and illustrates the same point.
These figures demonstrate that there is an abnormality of serum enzyme activity in these three groups as compared with normal babies of the same age, and that this abnormality is only present in a very small proportion of the premature babies, but occurs in a higher proportion of babies affected by haemolytic disease of the newborn anti-Rh, and in an even higher proportion of those suffering haemolytic disease of the newborn anti-A.
(2) After Exchange Transfusion. Here it is seen that the abnormality of enzyme values is more pronounced, and that this occurs in an even higher proportion of the babies suffering from haemolytic disease anti-A. Discussion Serum values for GO-T and GP-T are known to be raised in liver disease. GP-T is more sensitive than GO-T in indicating acute hepatocellular damage (Wroblewski and LaDue, 1956) . It is a well-known clinical observation that in haemolytic disease the degree of jaundice does not parallel the degree of haemolysis, and is accentuated in those babies that are born prematurely. The lack of correlation between the degree of haemolysis and the degree of jaundice is striking in haemolytic disease anti-A Graphs of individual babies in each group illustrate the points. Fig. 4 demonstrates the findings in a typical premature baby having an exchange transfusion, and here there were no abnormal enzyme values. 
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ARCHIVES OF DISEASE IN CHILDHOOD obtained in some cases in this investigation appeared to be related to haemolysis in haemolytic disease and were non-contributory in relation to liver function. We do not think, therefore, that the estimation of these enzymes is of any value in the conditions under consideration. Fig. 3 shows LDH values in the three groups under discussion. MDH activity so closely paralleled LDH values in all cases that it has not been treated separately in this study.
Summary
(1) GO-T, GP-T, LDH and MDH have been estimated in a group of premature babies, and a group of babies suffering from haemolytic disease anti-Rh, and anti-A, with particular reference to liver function. LDH estimation has not been found to be of value in this respect.
(2) Abnormally high values for GO-T and GP-T have been found in a small proportion of the premature group, in a slightly larger proportion of the anti-Rh group, and in an even larger proportion of the anti-A group. A tentative suggestion is made that the liver dysfunction in haemolytic disease anti-A is related to the disease process.
(3) Even more marked abnormality of the enzyme values occurs after exchange transfusion in the anti-A group. It is postulated that this may be related to immune anti-A in the donor blood. These findings suggest that every effort should be used to see that the group 0 blood used for exchange transfusion in these cases is free from immune anti-A. (4) No value attaches to the estimation of LDH or MDH activity in the conditions studied.
